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Introduction 

There  is  a  growing  body  of  epidemiological  literature  supporting  the  positive 
relationship  between  a  woman's  endogenous  lifetime  hormone  exposure  and  the  risk  of 
breast  cancer'-3.  Specifically,  early  menarche  and  late  menopause  are  associated  with 
increased  risk  of  breast  cancer,  and  this  risk  is  reduced  by  surgical  oophorectomy  in  the 
premenopause.  Breast  cancer  adjuvant  treatments  often  lead  to  premature  menopause, 
and  this  may  be  an  important  factor  in  the  efficacy  of  these  treatments  in  younger 
women45.  However,  women  who  experience  premature  menopause  are  at  increased  risk 
of  earlier  cardiovascular  disease,  as  well  as  premature  osteoporosis.  Further,  numerous 
epidemiological  studies  support  the  benefits  of  supplemental  estrogen  therapy  in  the 
postmenopause  as  an  effective  means  of  reducing  mortality  from  both  cardiovascular 
disease  and  osteoporotic  fractures.  There  is  uncertainty  about  how  all  of  these  factors 
play  out  in  breast  cancer  survivors  who  have  experienced  premenopausal  disease. 
Therefore,  the  primary  focus  of  this  cross-sectional  study  is  to  examine  gonadal  function 
and  reproductive  health  comprehensively  in  long-term  survivors  of  breast  cancer. 

Specific  Aims 

1 .  To  recruit  a  sample  of  breast  cancer  survivors  (BCS)  who  were  50  years  or  younger  at 
diagnosis,  and  were  treated  initially  at  the  Jonsson  Comprehensive  Cancer  Center  at 
UCLA  between  1994  and  1997,  to  complement  a  prior  study  of  similar  women 
treated  between  1989  and  1994.  (Phase  One) 

2.  To  recruit  additional  subjects  with  identical  characteristics  treated  at  Kaiser 
Permanente  West  Los  Angeles  or  Kaiser  Permanente  Sunset  between  1989  and  1997. 
(Phase  One) 

3.  To  survey  these  BCS  to  determine  the  effects  of  past  treatment  on  menstrual  history 
patterns  and  fertility,  as  well  as  past  and  current  menopausal  symptoms,  and  current 
health-related  quality  of  life.  (Phase  One) 

4.  To  measure  current  reproductive  hormone  status,  cardiovascular  lipid  profiles,  body 
composition  and  bone  mineral  density  (BMD)  in  these  BCS  to  assess  the  late  effects 
of  breast  cancer  treatment  on  risk  factors  for  coronary  artery  disease  and  osteoporotic 
fractures.  (Phase  Two) 

5.  To  measure  neurocognitive  functioning  in  these  BCS  to  examine  whether  a 
relationship  exists  between  various  domains  of  cognitive  functioning  and  type  of 
adjuvant  therapy  received.  (Phase  Three) 

6.  To  measure  longitudinal  BMD  in  these  BCS,  18  months  after  the  initial  BMD  in 
Phase  Two,  to  examine  if  group  differences  exist  among  women  who  received 
different  types  of  adjuvant  therapy.  (Phase  Four) 
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Description  of  Phases  1, 2,  3  and  4 

The  study  was  conducted  in  four  phases.  In  phase  one,  the  UCLA  Medical  Center 
Tumor  Registry  and  the  Kaiser  Permanente  Tumor  Registry  were  used  to  identify  a  group 
of  breast  cancer  survivors  who  were  50  years  or  younger  at  the  time  of  diagnosis  and  who 
were  disease  free  at  the  time  of  recruitment.  Eligible  BCS  were  invited  to  participate  in 
study  and  were  asked  to  complete  a  survey  questionnaire  that  reviewed  their  menstrual 
and  reproductive  history,  medication  history  (including  past  and  current  use  of 
contraceptive  and  non-contraceptive  hormones),  pregnancy/fertility  history,  past  and 
current  symptoms  that  may  be  menopause  related,  use  of  alternative  therapies,  diet  and 
physical  activity  levels,  as  well  as  standardized  measures  of  health-related  quality  of  life. 
The  survey  also  asked  detailed  information  about  each  subject's  cancer  treatment, 
including  type  and  duration  of  chemotherapy  and  hormone  therapy  received.  In  addition 
to  analyzing  the  results  from  the  survey,  we  will  examine  the  medical  and  demographic 
characteristics  of  breast  cancer  survivors  who  participated  in  comparison  with  those  who 
refused. 

In  phase  two  of  the  research,  all  BCS  who  completed  the  phase  one  survey 
questionnaire  were  invited  to  come  to  UCLA  for  an  in-person  visit  to  complete  physical 
and  laboratory  studies.  These  included  blood  work  for  evaluation  of  cardiovascular  lipids 
and  gonadal  hormones;  measurement  of  blood  pressure,  height,  weight  and  waist/hip 
girth;  and  performance  of  a  bone  mineral  density  test  (BMD).  The  results  of  the 
questionnaire  data  and  medical  treatment  details  from  phase  one,  as  well  as  current 
gonadal  hormone  levels,  will  be  used  to  explore  the  predictors  of  current  health 
status/health-related  quality  of  life,  cardiovascular  lipids,  and  bone  mineral  density.  The 
analyses  planned  will  examine  whether  a  relationship  exists  between  menstrual  patterns 
after  breast  cancer  and  current  health-related  quality  of  life,  lipid  profiles,  bone  mineral 
density  or  body  composition.  These  data  will  be  useful  in  the  management  of  women 
who  are  currently  long-term  survivors  of  breast  cancer,  and  can  be  used  to  provide 
supporting  pilot  data  for  the  design  of  a  prospective  longitudinal  study  examining  the 
impact  of  breast  cancer  treatment  on  the  long-term  reproductive  health  of  premenopausal 
women  with  breast  cancer. 

Since  our  original  study  was  designed,  we  added  two  new  components  -  a  study  of 
neurocognitive  functioning  (phase  three)  and  a  longitudinal  follow-up  study  of  bone 
density  (phase  four).  In  phase  three  of  the  research,  women  between  2  and  5  years  post¬ 
diagnosis  who  completed  phases  one  and  two  and  who  met  other  eligibility  criteria  were 
invited  to  come  to  UCLA  for  an  in-person  visit  to  complete  a  battery  of  neurocognitive 
functioning  tests.  In  addition  to  the  neurocognitive  tests,  we  collected  saliva  samples  for 
cortisol,  performed  a  single  blood  draw  for  immune  function  studies,  as  well  as  measured 
blood  pressure  and  heart  rate.  Since  last  year,  we  discontinued  collecting  saliva  samples, 
because  1)  a  preliminary  analysis  of  cortisol  levels  during  and  after  testing  showed  no 
stress  effect,  and  2)  by  eliminating  saliva  collection,  we  were  able  to  reduce  the 
appointment  time  from  four  hours  to  2.5  hours,  thus  reducing  subject  burden.  Since  the 
last  reporting  period,  we  have  also  begun  inviting  women  with  no  history  of  breast  cancer 
to  come  in  as  control  subjects  for  this  phase  of  the  study.  The  main  analysis  planned  will 
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examine  whether  a  relationship  exists  between  cognitive  functioning  and  type  of  adjuvant 
therapy  received  (chemotherapy  alone;  tamoxifen  alone;  both  chemotherapy  and 
tamoxifen;  or  no  therapy).  We  will  also  compare  neurocognitive  functioning  between 
breast  cancer  survivors  and  women  with  no  history  of  breast  cancer.  The  blood 
measurement  is  for  examination  of  immune  functioning. 

In  phase  four  of  the  research,  women  who  completed  phase  two  are  being  invited 
back  to  receive  a  follow-up  bone  mineral  density  at  1 8  months  after  the  initial  bone 
density  study.  We  added  this  phase  because  of  interesting  preliminary  findings  from  the 
cross-sectional  evaluation  in  phase  two.  We  plan  to  compare  group  data  between  the 
initial  and  the  follow-up  BMDs. 

Progress  report  on  third  year  of  funding 

We  applied  for  and  received  a  no-cost  extension  because  phases  three  and  four  of 
the  study  are  still  ongoing.  Therefore,  this  is  a  progress  report  rather  than  a  final  report. 

Recruitment  and  Subject  Characteristics 

During  the  past  year,  we  finished  recruiting  long-  and  short-term  survivors  for 
phase  one  of  the  study.  Between  October  1,  2000  and  September  30,  2001,  we  sent 
invitation  letters  to  the  remaining  142  breast  cancer  survivors  on  our  tumor  registry  lists 
(97  short-term  survivors  identified  by  UCLA  and  45  short-term  survivors  identified  by 
Kaiser),  for  a  total  of  1084  invitation  letters  sent  since  the  study  began.  Of  those  1084 
initial  letters  sent,  we  were  able  to  make  subsequent  contact  with  765  (71%)  of  the 
women  to  ascertain  interest  in  the  study.  Of  these  765  reachable  women,  580  (76%) 
agreed  to  participate  in  the  study.  Among  the  580  interested  women,  44  (7.5%)  women 
were  found  to  be  ineligible,  2  women  refused  during  the  telephone  screening  process,  and 
404  (70%)  women  successfully  completed  the  questionnaire. 

This  year,  we  also  completed  data  collection  for  phase  two,  in  which  we 
approached  women  who  completed  a  questionnaire  and  who  lived  in  California  to  come 
in  for  an  in-person  visit,  which  included  a  blood  draw  to  measure  cholesterol  and 
hormone  levels,  and  a  DEXA  scan  to  measure  bone  mineral  density.  Between  October  1, 
2000  and  September  30,  2001,  we  mailed  out  102  invitation  letters  for  a  total  of  392 
invitation  letters  sent  for  this  phase  of  the  study.  Of  the  375  (96%)  invited  women  who 
were  reachable  by  phone,  116  (31  %)  were  not  interested  in  participating.  Of  the 
remaining  259  women,  15  were  deemed  ineligible  because  they  were  not  currently 
cancer-free;  4  shared  data  from  an  unrelated  visit;  and  240  women  completed  the 
appointment. 

We  made  excellent  progress  on  recruitment  for  phase  three  this  year.  Between 
October  1,  2000,  and  September  30,  2001,  we  sent  invitation  letters  to  69  more  short-term 
survivors  to  come  to  UCLA  for  a  battery  of  neurocognitive  tests,  for  a  total  of  134 
women  invited  since  March,  2000.  Of  these  134,  we  have  been  able  to  make  subsequent 
contact  with  119  (89%)  women,  70  (59%)  of  whom  were  interested  in  participating.  Of 
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those  70  interested  women,  69  have  been  screened  for  eligibility;  1 1  (16%)  were  found 
ineligible,  4  (6%)  women  refused  to  schedule  an  appointment,  and  the  remaining  54  were 
eligible  and  have  already  completed  their  appointments.  We  have  now  exhausted  the 
pool  of  potential  breast  cancer  survivors  for  phase  three,  however,  we  are  still  in  the 
process  of  recruiting  non-breast  cancer  controls.  Thus  far,  17  control  subjects  have 
completed  their  appointments. 

Recruitment  for  phase  four  also  continues  to  go  well.  We  have  thus  far  sent 
invitation  letters  to  77  women  who  are  18  months  past  their  initial  BMD  to  invite  them  to 
come  in  for  a  follow-up  BMD.  Among  the  67  (87%)  women  we  were  able  to  make 
subsequent  contact  with,  only  6  (9%)  were  not  interested.  Eight  (12%)  women  were  not 
eligible  because  they  were  not  currently  cancer  free.  Among  the  53  remaining  women 
who  were  both  eligible  and  interested,  38  have  thus  far  completed  their  appointment. 

Additional  Data  Collection 

The  recruitment  numbers  reported  for  phases  one  and  two  above  contain  only 
those  subjects  recruited  with  DOD  funding  for  this  particular  study.  However,  this  DOD 
funding  was  in  fact  used  to  expand  on  prior  data  already  collected  by  a  similar  study  that 
was  initiated  with  NCI  funding.  Therefore,  in  addition  to  the  data  collected  on  the 
subjects  described  above,  we  have  phase  one  data  on  an  additional  173  long-term 
survivors  (5-10  years  since  diagnosis),  and  biological  data  on  103  of  these  women.  For 
all  analyses,  we  will  combine  data  from  both  the  NCI  and  the  DOD  studies. 

Data  Analysis 

We  have  now  completed  data  collection  for  phases  one  and  two  of  the  study.  We 
have  questionnaire  data  from  phase  one  on  a  total  of  577  breast  cancer  survivors,  and 
bone  density  and  biologic  data  from  phase  two  on  a  total  of  346  of  these  women.  We 
have  done  preliminary  analyses  on  parts  of  these  data  for  various  presentations  this  and 
last  funding  year,  but  have  not  yet  begun  our  final  analyses. 

In  this  funding  year,  we  wrote  and  had  published  a  paper  entitled  “Making 
Effective  Use  of  Tumor  Registries  for  Cancer  Survivorship  Research”,  based  on  the 
challenges  and  successes  in  recruiting  long-term  survivors  from  both  a  cancer  center 
registry  (UCLA)  and  a  community  hospital  registry  (Kaiser)  for  phase  1  of  the  study. 

The  paper  is  attached  to  this  report  as  Appendix  1. 

In  May  2001,  our  co-investigator  Dr.  Gail  Greendale  presented  an  analysis  of  data 
from  phase  two  of  our  study  at  the  4th  International  Symposium  on  Women’s  Health  and 
Menopause  in  Washington,  DC.  The  abstract  and  presentation  were  entitled,  Bone 
Density  in  Breast  Cancer  Survivors.”  Analyses  for  this  presentation  were  based  on 
findings  from  the  first  245  completed  bone  density  evaluations.  The  main  analysis 
compared  whole  body  bone  density  measurements  among  four  different  groups  of 
survivors  based  on  the  adjuvant  therapy  they  received  for  their  breast  cancer  treatment, 
stratified  by  menopausal  status  at  time  of  bone  density  measurement.  The  four  adjuvant 
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therapy  groups  were:  No  therapy,  chemotherapy  alone,  tamoxifen  alone,  and 
chemotherapy  plus  tamoxifen,  and  the  two  menopausal  status  stratification  groups  were: 
pre-menopausal  and  post-menopausal.  The  analysis  looked  at  whole  body  bone  density  Z 
scores  (which  adjust  for  age  and  ethnicity)  for  these  breast-cancer  survivors,  comparing 
them  to  the  NHANES-III  U.S.  population  based  sample.  These  data  were  also  reported  in 
an  editorial  by  Drs.  Ganz  and  Greendale  in  the  Journal  of  Clinical  Oncology6. 

The  results  showed  that  mean  whole  body  BMD  scores  of  pre-  and  post¬ 
menopausal  breast  cancer  survivors  who  have  not  received  adjuvant  therapy  are 
significantly  higher  than  those  of  age  and  sex  matched  population  means. 

Key  Research  Accomplishments 

•  Collection  of  questionnaire  data  from  577  breast  cancer  survivors,  between  2  and 
10  years  post-diagnosis.  These  data  include  information  on  demographics, 
menstrual  and  reproductive  history,  medication  history  (including  past  and  current 
use  of  contraceptive  and  non-contraceptive  hormones),  pregnancy/fertility  history, 
past  and  current  symptoms  that  may  be  menopause  related,  use  of  alternative 
therapies,  diet  and  physical  activity  levels,  as  well  as  standardized  measures  of 
health-related  quality  of  life.  The  questionnaire  also  asks  detailed  information 
about  each  subject's  cancer  treatment,  including  type  and  duration  of 
chemotherapy  and  hormone  therapy  received. 

•  Collection  of  bone  density  measurements  and  biologic  data  from  346  breast 
cancer  survivors,  between  2  and  10  years  post-diagnosis.  These  data  include 
blood  work  for  evaluation  of  cardiovascular  lipids  and  gonadal  hormones; 
measurement  of  blood  pressure,  height,  weight  and  waist/hip  girth;  and  bone 
mineral  density  (BMD)  measurements  at  3  body  sites,  as  well  as  a  whole  body 
measurement. 

Reportable  Outcomes 

•  Manuscript:  Pakilit,  A.T.,  Kahn,  B.A.,  Petersen,  L.,  Abraham,  L.S.,  Greendale, 
G.A.,  and  P.A.  Ganz.  Making  effective  use  of  tumor  registries  for  cancer 
survivorship  research.  Cancer  92-5:  1305-1314,2001. 

•  Abstract  and  Presentation:  G.  Greendale,  L.  Petersen,  P.A.  Ganz.  Bone  density  in 
breast  cancer  survivors.  Presented  by  Dr.  Gail  Greendale  at  the  4th  International 
Symposium  on  Women’s  Health  and  Menopause,  May  19-23, 2001,  Washington, 
DC. 

•  Editorial:  Ganz,  P.A.  and  G.A.  Greendale.  Menopause  and  breast  cancer: 
addressing  the  secondary  health  effects  of  adjuvant  chemotherapy.  J  Clin  Oncol 
19:3303-3305,2001. 


9 


DOD  Continuation  Report 


Fund  #D  AMD  17-98- 1-8 180 
Author:  Patricia  A.  Ganz,  M.D. 


•  Funding -awarded  based  on  work  supported  by  this  award:  “Neuroimaging 
Correlates  of  Cognitive  Dysfunction  After  Breast  Cancer  Treatment,  from  the 
Breast  Cancer  Research  Foundation. 

.  Funding  applied  for  based  on  work  supported  by  this  award:  We  have  applied  for 
a  DOD  Idea  Award  entitled  “Innovations  in  the  Evaluation  and  Detection  of 
Cognitive  Dysfunction  in  Breast  Cancer  Survivors. 


Conclusion 

In  this  funding  year,  we  completed  subject  recruitment  for  phases  one  and  two^of 
the  study  A  paper  about  our  recruitment  process  was  published  in  the  journal  Cancer7, 
and  one  of  our  investigators,  Dr.  Gail  Greendale,  presented  research  on  phase  two  of  our 
study  at  the  4th  International  Symposium  on  Women’s  Health  and  Menopause  in 
Washington,  DC.  In  addition,  Dr.  Ganz  and  Dr.  Greendale  published  an  editorial  in  the 
Journal  of  Clinical  Oncology  about  assessing  the  secondary  health  effects  of  adjuvant 
chemotherapy6. 

In  the  upcoming  year,  we  plan  to  draft  a  paper  describing  the  phase  one  sample, 
looking  at  differences  in  menstrual  history  patterns  and  fertility,  as  well  as  past  and 
current  menopausal  symptoms,  and  current  health-related  quality  of  life  among  women  m 
the  four  adjuvant  therapy  groups.  We  also  plan  to  analyze  the  hormone  data  from  phase 
two,  and  analyze  the  cognitive  functioning  data  from  phase  three. 

Later  this  month,  a  co-investigator  for  phase  three,  Dr.  Steven  Castellon,  will 
present  “Neurocognitive  Performance  in  Breast  Cancer  Following  Exposure  to  Adjuvant 
Systemic  Therapy”  at  the  21st  Annual  Meeting  of  the  National  Academy  of 
Neuropsychology  in  San  Francisco,  CA. 

We  will  also  continue  to  recruit  control  subjects  for  phase  three,  as  well  as 
continue  to  recruit  women  for  phase  four  of  the  study. 
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BACKGROUND.  The  growing  number  of  cancer  survivors  has  created  an  increased 
need  for  survivorship  research;  however,  the  identification  and  recruitment  of 
cancer  survivors  present  some  challenges.  This  report  describes  how  two  hospital 
cancer  registries  were  used  to  recruit  a  large  sample  of  breast  cancer  survivors 
(BCS)  for  a  study  examining  the  late  reproductive  effects  of  breast  cancer  treat¬ 
ments.  Limitations  and  opportunities  associated  with  this  type  of  recruitment 
strategy  are  described,  and  the  overall  success  of  recruitment  using  this  approach 
is  presented. 

METHODS.  Tumor  registries  from  a  comprehensive  cancer  center  and  a  community 
hospital  were  used  to  identify  BCS  who  met  the  study  screening  criteria.  Invitations 
and  response  forms  were  mailed  to  all  potentially  eligible  women,  and  those  who 
did  not  respond  by  mail  also  were  contacted  by  telephone.  Women  who  indicated 
interest  and  met  the  study  requirements  were  asked  to  give  written  consent,  were 
enrolled  in  the  study,  and  were  sent  a  self-report  questionnaire. 

RESULTS.  Seventy  percent  of  the  eligible  women  (n  =  733  women)  responded  to 
the  mailing.  Seventy-seven  percent  of  the  512  respondents  indicated  a  willingness 
to  participate  and  were  sent  a  questionnaire.  Of  these,  78%  (n  =  368  women) 
completed  questionnaires.  BCS  recruited  from  the  cancer  center  registry  were 
more  likely  than  those  from  the  community  hospital  registry  to  respond  to  the 
invitation  form  (P  =  0.033)  and  were  more  likely  to  return  a  completed  question¬ 
naire  (P  =  0.001).  However,  the  community  hospital  provided  access  to  a  more 
ethnically  diverse  sample  of  survivors. 

CONCLUSIONS.  The  two  participating  cancer  registries  were  an  excellent  source  for 
identifying  a  large  sample  of  long-term  BCS,  and  the  different  types  of  registries 
provided  greater  sample  size  and  diversity.  Although  there  are  some  limitations  to 
this  approach,  including  nonresponse  of  a  significant  number  of  BCS,  tumor 
registries  represent  an  important  resource  for  the  rapid  identification  of  cancer 
survivors  for  research  studies.  Findings  from  this  study  suggest  several  enhance¬ 
ments  for  future  studies  that  may  increase  the  yield  from  registry  recruitment. 
Cancer  2001;92:1305-14.  ©  2001  American  Cancer  Society. 

KEYWORDS:  cancer  registry,  recruitment,  survivorship,  breast  carcinoma. 

During  the  past  5  years,  cancer  mortality  rates  have  declined  in 
both  children  and  adults.1  This  translates  into  growing  numbers 
of  cancer  survivors — individuals  surviving  many  years  after  initial 
cancer  treatment  who  are  likely  to  be  cured  of  their  initial  disease. 
Nearly  1.4  million  Americans  will  be  diagnosed  with  cancer  this  year, 
and  approximately  800,000  of  them  are  expected  to  live  for  at  least  5 
more  years.2  Although  many  survivors  have  limited  sequelae  from 
their  cancer  treatments,  others  may  suffer  late  effects  of  treatment 
and/or  second  malignancies  that  can  be  a  direct  consequence  of 
treatment.  In  addition,  there  may  be  long-term  psychosocial  concerns 
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associated  with  cancer  survivorship.3  Recognizing  the 
need  for  the  development  of  a  coordinated  program  of 
research  to  examine  the  late  medical  and  psychosocial 
consequences  of  cancer  survivorship,  the  National 
Cancer  Institute  (NCI)  recendy  established  an  Office 
of  Cancer  Survivorship  (http://dccps.nci.nih.gov/ocs). 

According  to  a  1992  National  Health  Interview 
Survey  (NHIS),  approximately  7.2  million  Americans 
had  a  cancer  diagnosis,  excluding  skin  cancers  other 
than  melanoma.4  However,  after  individuals  are  be¬ 
yond  the  acute  phase  of  cancer  treatment,  they  often 
are  difficult  to  identify  and  recruit  for  research.  Of  the 
NHIS  cancer  survivor  participants,  only  14%  reported 
receiving  counseling  or  joining  a  support  group  after 
their  diagnoses;  11%  reported  having  contacted  can¬ 
cer  organizations,  such  as  the  NCI  or  the  American 
Cancer  Society;  and  5%  reported  participating  in  a 
research  study  or  clinical  trial  as  part  of  their  treat¬ 
ment.  Most  cancer  survivors  did  not  contact  resources 
outside  of  their  medical  team,  leaving  no  large  orga¬ 
nization  through  which  studies  may  identify  a  large 
pool  of  potential  participants.  In  the  past,  researchers 
have  worked  with  surgeons  and  oncologists  to  make 
contact  with  cancer  survivors;  media  resources  also 
have  been  used  to  recruit  more  diverse  survivor  pop¬ 
ulations.  These  approaches  have  been  successful,  but 
recruitment  is  often  slow  and  is  laden  with  ethical 
considerations  of  coercion  or  possible  self-selection 
bias.  In  the  search  for  a  more  efficient-  and  represen¬ 
tative  approach  to  cancer  survivor  recruitment,  inves- 
tigators  have  started  to  turn  to  tumor  registries.5'6 
Research  participant  recruitment  from  cancer  regis¬ 
tries  is  a  relatively  new  and  undeveloped  strategy  for 
the  identification  of  cancer  survivors. 

During  the  20th  century,  cancer  registries  evolved 
primarily  as  a  means  of  tracking  population-based 
cancer  incidence  and  mortality.7  Data  collection  var¬ 
ies  by  registry,  but  information,  such  as  type  of  cancer 
diagnosed,  patient's  date  of  birth,  treatment  methods, 
vital  status,  and  contact  information,  usually  are  ob¬ 
tained.  Use  of  the  tumor  registry  has  expanded  the 
scope  of  cancer  control  research  and  has  proved  to  be 
a  valuable  tool  in  monitoring  cancer  trends  within 
specific  populations.8  Because  cancer  registries  are  a 
fairly  untapped  reserve  for  participant  recruitment, 
there  are  neither  established  registry  recruitment 
methods  nor  information  about  the  efficiency  of  reg¬ 
istries  as  recruitment  tools.  This  study  examines  the 
opportunities  and  challenges  faced  when  using  a  tu¬ 
mor  registry  for  recruitment  of  breast  cancer  survivors 
(BCS)  for  a  study  designed  to  assess  the  late  reproduc¬ 
tive  health  effects  of  breast  cancer  treatments  in 
younger  women.  Two  cancer  registries  served  as  a 
source  for  recruitment  of  participants — one  from  a 


comprehensive  cancer  center  and  the  other  from  a 
community  hospital.  In  this  article,  we  focus  on  the 
methods  used  to  identify  and  recruit  potential  re¬ 
search  participants  from  the  registries,  the  barriers  to 
complete  case  identification,  and  the  overall  response 
rate  of  both  registry  samples.  The  purpose  of  the  re¬ 
port  is  to  guide  researchers  who  may  wish  to  use 
registries  for  studies  of  long-term  cancer  survivors. 

MATERIALS  AND  METHODS 
Study  Setting  and  Purpose 

In  1997,  the  NCI  issued  a  Request  for  Proposals  (RFP) 
to  provide  supplementary  funding  to  Cancer  Centers; 
population-based  cancer  registries  in  the  Surveillance, 
Epidemiology  and  End  Results  (SEER)  Program;  and 
the  Cooperative  Clinical  Trials  Groups  for  studies  fo¬ 
cusing  on  cancer  survivors  between  5  years  and  10 
years  after  their  diagnosis  of  cancer.  One  of  the  central 
purposes  of  the  RFP  was  to  determine  whether  any  of 
these  NCI-funded  entities  could  serve  readily  as  a 
source  for  the  recruitment  of  long-term  cancer  survi¬ 
vors.  In  response  to  the  RFP,  we  developed  a  study 
designed  to  examine  the  reproductive  late  health  ef¬ 
fects  in  women  diagnosed  and  treated  for  breast  car¬ 
cinoma  when  they  were  age  50  years  or  younger  (the 
Cancer  and  Menopause  Study  [CAMS]).  The  first  ob¬ 
jective  of  the  study  was  to  evaluate  the  efficacy  of 
recruitment  of  these  BCS  from  the  hospital  registry  of 
a  comprehensive  cancer  center.  Subsequently,  the 
principal  investigator  received  additional  funding  for 
the  study  from  the  Department  of  Defense  Breast  Can¬ 
cer  Research  Program,  and  the  study  was  expanded  to 
include  recruitment  from  a  local  community  hospital 
(noncancer  center)  and  to  women  within  2-5  years 
after  diagnosis.  The  expansion  of  the  research  permit¬ 
ted  comparison  of  two  different  patient  populations 
and  registries  as  well  as  BCS  at  varying  times  after 
diagnosis. 

The  study  protocol  included  completion  of  a  45- 
page  survey  questionnaire  booklet  that  was  mailed  to 
women  who  indicated  a  willingness  to  participate  (see 
Hospital  Registry  Data  and  Procedures,  below).  The 
survey  included  questions  on  medical  and  demo¬ 
graphic  history,  reproductive  health,  medication  use, 
lifestyle  factors  (tobacco,  alcohol,  and  exercise),  stan¬ 
dardized  measures  of  symptoms,  and  quality  of  life. 
Once  the  survey  was  completed,  geographically  acces¬ 
sible  participants  became  eligible  for  the  second 
phase  of  the  research,  which  included  and  in-person 
visit  at  the  cancer  center  for  assessment  of  hormone 
levels,  cardiovascular  lipids,  blood  pressure,  weight, 
height  and  anthropometric  measurements,  as  well  as 
bone  densitometry  to  evaluate  potential  risk  for  osteo¬ 
porosis.  For  these  aspects  of  the  study,  descriptive 
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comparisons  were  planned  for  BCS  who  had  received 
no  adjuvant  therapy,  those  who  had  received  tamox¬ 
ifen  alone,  those  who  had  received  chemotherapy 
alone,  and  those  who  had  received  chemotherapy  and 
tamoxifen.9  The  data  collection  from  the  study  is  near¬ 
ing  completion.  This  is  our  first  report  on  the  use  of 
the  hospital  tumor  registry  as  a  recruitment  tool,  fo¬ 
cusing  on  our  results  from  the  recruitment  of  long¬ 
term  BCS  5-10  years  after  diagnosis.  All  aspects  of  the 
research  study,  including  participant  recruitment 
from  the  hospital  registries,  the  survey  questionnaire, 
and  the  in-person  assessments,  were  approved  by  the 
respective  institutional  review  board  (IRB)  at  each 
hospital.  Written  consent  was  obtained  from  each  par¬ 
ticipant  who  enrolled  in  the  study. 

Participant  Recruitment 

Screening  eligibility  criteria  for  the  CAMS  required 
identification  of  women  who  1)  were  diagnosed  with 
their  first  invasive  breast  carcinoma  or  noninvasive 
breast  carcinoma  (ductal  carcinoma  in  situ)  at  the  age 
of  50  years  or  younger,  2)  were  alive  and  currently  free 
of  disease,  3)  had  not  had  any  malignancies  prior  to 
the  diagnosis  obtained  from  the  registry,  and  4)  were 
diagnosed  between  5  years  and  10  years  earlier.  Re¬ 
cruitment  from  the  cancer  center  tumor  registry  and 
the  community  hospital  tumor  registry  began  in  Feb¬ 
ruary  1998  and  August  1999,  respectively,  and  contin¬ 
ued  until  August  2000.  Both  registries  provided  data 
identifying  all  patients  who  met  the  study  criteria  and 
who  were  diagnosed  between  1987  and  1993.  Patients 
with  only  lobular  carcinoma  in  situ  (LCIS)  were  in¬ 
cluded  in  the  community  hospital  registry  list  and 
were  excluded  by  the  research  team  prior  to  mailing 
invitations  to  participate  in  the  study.  Patients  with  a 
foreign  address  were  excluded  as  well.  If  a  patient 
appeared  on  both  registry  lists,  then  the  research  staff 
made  certain  that  the  participant  information  was  not 
duplicated.  Information  about  diagnosis  date,  date  of 
birth,  race,  vital  status,  address,  and  phone  numbers 
was  obtained  for  each  potentially  eligible  patient. 

Invitation  letters  were  sent  to  each  patient  along 
with  a  response  form  and  a  postage-paid  return  enve¬ 
lope.  The  letters  were  sent  on  the  respective  institu¬ 
tional  stationery  and  were  signed  by  the  physician  at 
each  institution  responsible  for  the  study.  Physician 
assent  to  contact  these  institutional  patients  was  ob¬ 
tained  by  the  physicians  leading  the  study  investiga¬ 
tion  from  each  institution;  thus,  individual  physician 
notification  was  not  required  prior  to  contacting  the 
patients.  The  response  form  requested  that  the  patient 
indicate  whether  or  not  she  was  interested  in  partici¬ 
pating  in  the  study  (including  a  reason  for  disinterest). 
It  also  asked  her  to  provide  her  date  of  birth,  marital 


status,  ethnicity,  date  of  cancer  diagnosis,  address, 
telephone  number,  and  the  most  ideal  time  for  con¬ 
tact.  For  all  letters  that  were  returned  to  sender,  we 
attempted  to  obtain  updated  contact  information 
from  the  cancer  center  computerized  hospital  system 
and  from  the  community  hospital  registry  staff.  Invi¬ 
tation  letters  were  remailed  to  women  for  whom  new 
addresses  were  found. 

If  no  mailed  response  was  received  after  2  weeks, 
then  a  reminder  letter  was  sent  asking  the  woman  to 
return  the  response  form  indicating  whether  or  not 
she  was  interested  in  participating.  Because  there  was 
limited  response  to  the  reminder  letter  alone,  the  pro¬ 
tocol  was  modified  to  include  a  follow-up  phone  call 
to  all  individuals  who  did  not  respond  to  the  mailing 
after  4  weeks.  Upon  telephone  contact  or  after  several 
phone  attempts,  these  individuals  were  coded  as  in¬ 
terested,  not  interested,  or  not  reachable  by  phone. 
Patients  who  were  contacted  by  telephone  were  coded 
in  the  same  way  as  patients  who  responded  by  mail.  If 
available,  new  addresses  and  phone  numbers  were 
obtained  from  the  cancer  center  computerized  hospi¬ 
tal  system  and  the  community  hospital  registry  staff 
for  women  who  were  coded  as  not  reachable  by 
phone.  The  invitation  letter  was  remailed  to  the  up¬ 
dated  addresses,  and  additional  follow-up  calls  were 
made.  If  a  woman  chose  to  participate  during  the 
follow-up  call,  then  the  response  form  demographic 
information  was  obtained,  and  the  woman  was 
screened  to  confirm  her  eligibility.  Women  who  indi¬ 
cated  that  they  did  not  wish  to  participate  (on  the 
response  form  or  over  the  telephone)  were  asked  why 
they  were  not  interested,  and  they  were  coded  subse¬ 
quently  into  four  categories:  1)  they  were  too  busy  to 
participate,  2)  they  felt  their  experience  was  too  per¬ 
sonal  or  painful  to  share,  3)  they  were  simply  not 
interested  in  this  research  study,  or  4)  some  other 
reason. 

All  women  who  indicated  interest  in  participating 
by  mail  were  telephoned  to  complete  eligibility 
screening,  to  ensure  that  their  disease  status  had  not 
changed  from  the  status  entered  in  the  registry,  and  to 
confirm  that  the  registry  data  were  accurate.  Patients 
whose  response  was  obtained  by  telephone  were 
screened  during  that  initial  phone  call.  Women  were 
asked  whether  they  had  been  diagnosed  with  any  ma¬ 
lignant  diseases  prior  to  the  registry  diagnosis, 
whether  they  were  diagnosed  with  LCIS  only,  and 
whether  they  had  any  active  disease  at  the  present 
time.  If  a  woman  responded  affirmatively  to  any  of 
those  questions,  she  was  thanked  and  informed  of  her 
ineligibility.  Missing  data  from  the  response  form  also 
were  obtained  during  this  call.  All  eligible  women  who 
agreed  to  participate  were  sent  a  questionnaire,  two 
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TABLE  1 

Eligibility  and  Recruitment  of  Patients  from  the  Registries 


Names  received 

Cancer  center 
( n  =  367) 

Community  hospital 
(rt  =  382} 

Total 
(n  =  749) 

Status 

No. 

% 

No. 

% 

No. 

% 

Not  eligible  for  invitation 

11 

3.0 

5 

1.3 

16 

2.1 

Non-US  address 

6 

1.6 

0 

0.0 

6 

0.8 

LC1S  only 

3 

0.8 

1 

0.3 

4 

0.5 

No  address  available 

2 

0.5 

0 

0.0 

2 

0.3 

Already  on  cancer  center  list 

0 

0.0 

4 

1.0 

4 

0.5 

Invitations  extended 

356 

97.0 

377 

98.7 

733 

97.9 

Not  reachable  by  phone 

55 

15.0 

67 

17.5 

122 

16.3 

Return  to  sender 

32 

8.7 

34 

8.9 

66 

8.8 

Deceased 

3 

0.8 

8 

2.1 

11 

1.5 

2.9 

Does  not  speak  English 

2 

0.5 

20 

5.2 

22 

Received  response3 

264 

71.9 

248 

64.9 

512 

68.4 

LCIS:  lobular  carcinoma  in  situ. 
a  P  =  0.033.  Response  varied  by  registry. 

informed  consent  forms  (one  form  to  be  signed  and 
returned  with  the  questionnaire  and  one  form  for  the 
patients'  records),  and  a  postage-paid  return  enve¬ 
lope. 

Participants  were  asked  to  complete  and  return 
the  questionnaire  within  2  weeks.  Three  weeks  after 
each  questionnaire  was  mailed,  reminder  calls  were 
made  to  all  participants  who  had  an  outstanding  ques¬ 
tionnaire.  Multiple  phone  calls  were  made  until  either 
the  questionnaire  was  returned  or  the  woman  indi¬ 
cated  unwillingness  to  complete  it.  If  we  were  still 
unable  to  contact  the  woman  60  days  after  the  ques¬ 
tionnaire  mailing,  then  three  additional  phone  re¬ 
minders  were  made.  Questionnaires  that  remained 
outstanding  were  considered  irretrievable,  and  no  fur¬ 
ther  attempts  to  contact  the  participant  were  made. 

Hospital  Registry  Data  and  Procedures 

Each  hospital  registry  was  able  to  provide  us  with  the 
most  current  addresses  and  telephone  numbers  they 
had  for  each  of  the  women  deemed  eligible  based  on 
year  of  diagnosis  and  age  at  the  time  of  diagnosis. 
Both  hospital  registries  participate  in  the  American 
College  of  Surgeons  Certification  program  and  prac¬ 
tice  active  follow-up  of  patients  included  as  analytic 
cases  in  the  registry.  This  included  annual  assessment 
of  vital  status,  recurrence  status,  and  current  treat¬ 
ment.  In  general,  this  information  was  retrieved  first 
through  contact  with  the  primary  treating  physician 
(or  subsequent  physicians  if  known),  review  of  the 
hospital  chart  for  such  information,  and,  if  those 
sources  were  not  forthcoming,  then  contact  with  the 


patient  or  next  of  kin  if  known.  National  death  indices 
are  examined  periodically  to  determine  vital  status. 
Any  time  a  new  contact  address  is  obtained,  the  reg¬ 
istry  data  base  is  updated.  However,  if  the  patient  is 
lost  to  follow-up,  then  there  are  only  limited  resources 
available  to  pursue  further  personal  contact. 

Data  Analysis 

Tumor  registry  information  was  received  in  the  form 
of  printed  lists  of  women  who  met  all  study  criteria. 
Pertinent  information  was  entered  subsequently  into 
a  data  base  using  Paradox  software  (version  5.0;  Bor¬ 
land  International,  Inc.  Scotts  Valley,  CA)  and  man¬ 
aged  using  dBase  IV  software  (version  1.5;  Borland 
International,  Inc.).  Descriptive  means  and  frequen¬ 
cies  were  run  using  SAS  statistical  software  (version 
6.04;  SAS  Institute  Inc.,  Cary,  NC).  T tests  were  used  to 
compare  continuous  variables,  and  chi-square  tests 
were  used  to  compare  categoric  variables  between  the 
two  hospital  registries. 

RESULTS 

We  received  the  names  and  addresses  for  749  women 
from  the  two  registries,  98%  of  whom  met  screening 
eligibility  and  were  mailed  an  invitation.  Exclusions 
were  ineligible  women  who  could  be  identified  before 
they  were  mailed  a  recruitment  letter  (see  Table  1)  and 
were  not  due  to  registry  error.  Figure  1  provides  an 
overview  of  the  yield  from  recruitment  efforts.  Of  the 
733  letters  mailed,  we  obtained  a  68%  initial  response 
rate  by  mail  and  phone  (Table  1).  Women  who  re¬ 
sponded  by  phone  were  coded  identically  with  women 
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FIGURE  1 .  Summary  of  participant 
eligibility  and  response. 


who  responded  by  mail;  therefore,  response  data  were 
not  stratified  by  method  of  contact.  Reasons  for  not 
responding  were  similar  for  both  the  cancer  center 
and  the  community  hospital,  but  there  was  a  higher 
response  rate  from  the  cancer  center  sample  (71.9% 
vs.  64.9%;  P  =  0.033).  The  follow-up  invitation  phone 
calls  revealed  that  some  women  were  deceased  or  did 
not  speak  English,  making  them  ineligible  for  the 
study,  because  all  materials  were  in  English.  The  com¬ 
munity  hospital  registry  had  a  greater  percentage  of 
non- English  speakers,  which  may  have  contributed  to 
the  lower  response  rate.  The  most  common  reason  for 
lack  of  response  was  that  women  were  not  reachable 
by  telephone  to  determine  their  interest.  Most  of  these 
women  had  incorrect  or  nonworking  telephone  num¬ 
bers,  so  that  no  messages  could  be  left  for  potential 
study  participants.  Often,  the  research  staff  was  not 
able  to  leave  messages  for  women,  because  household 
members  were  unwilling  to  take  messages  or  there 
was  no  answering  machine;  this  occurred  even  when 
telephone  numbers  were  verified. 

Data  supplied  by  the  tumor  registries  were  used  to 
compare  women  who  were  able  to  be  contacted  by 
either  mail  or  phone  with  women  who  were  not  reach¬ 
able  by  phone.  There  were  no  significant  differences 
between  the  age,  time  after  diagnosis,  or  race  of  those 
who  were  contacted  (respondents)  compared  with 
those  who  were  not  contacted  (nonresponders)  in  ei¬ 
ther  the  cancer  center  population  or  the  community 
hospital  population.  However,  the  two  registry  sam¬ 


ples  differed  in  their  response  rate  at  the  time  of  initial 
contact,  and  the  differences  were  apparent  also  in  the 
level  of  interest  in  participation  in  the  research.  Sig¬ 
nificantly  more  women  from  the  cancer  center  registry 
were  interested  in  participating  in  the  survey  study  ( P 
=  0.012)  (Table  2).  Of  the  respondents  from  both 
registries,  the  primary  reasons  given  for  not  partici¬ 
pating  were  lack  of  time  or  interest  in  the  study.  Fewer 
women  refused  participation  on  account  of  privacy  or 
emotional  trauma. 

In  addition  to  comparing  the  demographics  of 
respondents  versus  nonresponders,  we  also  used  tu¬ 
mor  registry  data  to  compare  the  age,  time  after  diag¬ 
nosis,  and  race  of  women  who  were  interested  in 
participating  in  the  study  versus  those  who  refused  to 
participate  (Table  3),  Within  each  registry,  there  was 
no  difference  in  age  or  time  after  diagnosis  for  those 
who  agreed  to  participate  and  those  who  refused. 
However,  in  the  cancer  center  sample,  there  was  a 
significant  difference  in  the  ethnicity  of  participants 
and  refusers.  Fewer  Asian  women  agreed  to  partici¬ 
pate  than  black,  Hispanic,  or  white  women.  In  the 
community  hospital  sample,  the  difference  among 
ethnic  groups  was  not  statistically  significant.  How¬ 
ever,  Asian  women  had  the  lowest  rate  of  participation 
in  the  community  hospital  sample  as  well.  It  also 
should  be  noted  that  the  community  hospital  sample 
was  much  more  diverse  ethnically  than  the  cancer 
center  sample. 

Of  the  respondents  who  were  interested  in  partic- 
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TABLE  2 

Participation  by  Registry  Site 


Status 

Responses  received 

Cancer  center 
in  =  264) 

Community  hospital 
(n  =  248) 

Total 
(»  =  512) 

No. 

% 

No. 

% 

No. 

% 

Interested3 

215 

81.4 

178 

71.8 

393 

76.8 

Not  interested 

49 

18.6 

70 

28.2 

119 

23.2 

Too  busy 

19 

7.2 

30 

12.1 

49 

9.6 

Just  not  interested 

17 

6.4 

20 

8.1 

37 

7.2 

Too  personal/painful 

7 

2.7 

10 

4.0 

17 

3.3 

Other 

6 

2.3 

10 

4.0 

16 

3.1 

a  P  =  0.012.  Participation  varied  by  registry  site. 

TABLE  3 

Comparison  of  Eligible  Respondents  who  Agreed  or 
Refused  to  Participate 


Agreed 

Refused 

Eligible  respondents 

No. 

% 

No. 

% 

Cancer  center  ( n  =  251) 

Mean  age  (yrs) 

50.9 

— 

51.0 

— 

Mean  yrs  since  diagnosis 

7.4 

— 

7.7 

— 

Ethnicity3 

Asian 

10 

52.6 

9 

47.4 

Black 

16 

84.2  . 

3 

15.8 

Hispanic 

10 

71.4 

4 

28.6 

White 

163 

83.2 

33 

16.8 

Other  ethnicity 

3 

100.0 

0 

0.0 

Community  hospital  (n  =  235) 

Mean  age  (yrs) 

51.0 

— 

50.5 

— 

Mean  yrs  since  diagnosis 

8.0 

— 

8.3 

— 

Ethnicity 

Asian 

23 

59.0 

16 

41.0 

Black 

58 

68.2 

27 

31.8 

Hispanic 

17 

68.0 

8 

32.0 

White 

64 

79.0 

17 

21.0 

Other  ethnicity 

4 

80.0 

1 

20.0 

a  P  =  0.018.  Response  rate  varied  by  ethnicity. 

ipation  {n  =  393  women),  94%  of  women  were  eligible 
after  phone  screening.  This  left  368  women  who  were 
enrolled  and  sent  a  survey  questionnaire.  Ultimately, 
only  78%  of  the  questionnaires  were  returned  (rc  =  286 
women).  The  completion  rate  differed  by  hospital  site, 
with  86%  of  cancer  center  women  returning  the  survey 
and  68%  of  the  community  hospital  women  complet¬ 
ing  the  survey  (P  =  0.001).  For  both  registries,  most  of 
the  unreturned  questionnaires  were  coded  as  irre¬ 
trievable  60  days  after  the  mailing  date,  meaning  that 
we  were  unable  to  contact  the  patients  during  that 
time  to  determine  a  reason  for  refusal.  Therefore,  we 


considered  those  questionnaires  to  be  passive  refusals 
rather  than  outright  refusals. 

The  effort  to  maximize  the  sample  size  by  remail¬ 
ing  invitations  to  women  who  originally  were  coded  as 
returned  to  sender  or  not  reachable  by  phone  did  not 
prove  to  be  effective.  We  requested  new  contact  infor¬ 
mation  for  29%  of  the  cancer  center  letters  originally 
mailed  {n  =  356  women)  and  for  50%  of  the  commu¬ 
nity  hospital  letters  originally  mailed  (n  =  377  women). 
New  addresses  were  available  for  only  21%  of  the 
cancer  center  requests  {n  —  103  women),  but  80%  of 
the  community  hospital  requests  (n  =  189  women) 
yielded  new  addresses.  We  expected  a  reasonable 
yield  of  new  participants  after  mailing  a  second  invi¬ 
tation  with  these  corrected  addresses,  especially  from 
the  community  hospital  sample.  However,  only  an 
additional  5%  of  the  unreachable  cancer  center  sam¬ 
ple  (23%  of  new  addresses)  and  20%  of  the  unreach¬ 
able  community  hospital  sample  (25%  of  new  ad¬ 
dresses)  were  interested  in  participating  in  the  study. 

The  self-report  mailed  response  forms  that  were 
returned  to  us  often  contained  demographic  informa¬ 
tion  that  differed  from  that  in  found  the  registry.  A 
comparison  was  made  between  the  ethnicity  reported 
by  the  registry  and  the  ethnicity  reported  by  the  BCS. 
Twelve  percent  of  the  community  hospital  respon¬ 
dents  reported  a  race  different  than  that  listed  in  the 
registry,  whereas  only  5%  of  the  cancer  center  respon¬ 
dents  reported  a  different  race.  This  discrepancy  be¬ 
tween  registry  and  self-reported  race  differed  signifi¬ 
cantly  by  registry  site  (P  =  0.009). 

There  was  no  significant  difference  between  the 
education  level  of  the  participants  from  the  cancer 
center  and  the  community  hospital  (Table  4).  How¬ 
ever,  there  were  significant  differences  in  racial  and 
economic  diversity.  The  cancer  center  sample  was 
comprised  of  predominantly  white  participants, 
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TABLE  4 

Ethnicity,  Income,  and  Education  of  Survey  Participants 


Survey  participants 

Cancer  center 
(n  =  173) 

Community  hospital 
(n  =  113) 

Total 
[n  =  286) 

Status 

No. 

% 

No. 

% 

No. 

% 

Ethnicity3 

White 

140 

80.9 

44 

38.9 

184 

64.3 

Black 

11 

6.4 

40 

35.4 

51 

17.8 

Hispanic 

9 

5.2 

9 

8.0 

18 

6.3 

Asian 

10 

5.8 

17 

15.0 

27 

9.4 

Other 

3 

1.7 

3 

2.7 

6 

2.1 

Total  family  incomeb 

<  $15K 

5 

2.9 

1 

1.0 

6 

2.1 

$15K-$30K 

10 

5.9 

6 

5.4 

16 

5.7 

$30K-$45K 

17 

9.9 

23 

20.7 

40 

14.2 

$45K-$60K 

18 

10.5 

20 

18.0 

38 

13.5 

$60K-$75K 

20 

11.7 

19 

17.1 

39 

13.8 

$75K-$100K 

32 

18.7 

22 

19.8 

54 

19.1 

>  $100K 

69 

40.4 

20 

18.0 

89 

31.6 

Education  level 

High  school  or  less 

14 

8.1 

7 

6.2 

21 

7.3 

College  or  less 

80 

46.2 

65 

57.5 

145 

50.7 

Postgraduate  degree 

79 

45.7 

41 

36.3 

120 

42.0 

a  P  =  0.001.  Participant  ethnicity  varied  by  registry  site. 
b  P  =  0.002.  Participant  income  level  varied  by  registry  site. 

whereas  the  community  hospital  sample  was  more 
diverse  ethnically.  Also,  40%  of  the  cancer  center  par¬ 
ticipants  had  a  household  income  of  $100,000  per  year 
or  greater,  whereas  the  community  hospital  partici¬ 
pants  had  more  varied  household  income  levels. 

DISCUSSION 

The  tumor  registry  is  emerging  as  a  multipurpose  tool 
for  epidemiology  and  cancer  control  research.5,6,8  For 
example,  cancer  incidence  within  specific  geographic 
areas  may  be  used  to  identify  possible  carcino¬ 
gens.10,11  The  effects  of  intervention,  such  as  the  re¬ 
moval  of  suspected  carcinogens,  can  be  examined  by 
comparing  the  incidence  rates  preceding  and  after  the 
intervention.  Other  examples  of  registry  use  are  com¬ 
paring  death  rates  and  treatment  data  to  evaluate 
trends  in  treatment  effectiveness  or  matching  death 
certificates  to  tumor  registry  entries  to  assess  survival.8 
Also,  variations  in  survival  rates  can  be  tracked  and 
compared  with  parallel  screening  or  treatment  pat¬ 
terns  to  determine  positive  or  negative  factors  that 
influence  cancer  incidence.  Most  importantly,  regis¬ 
tries  can  aid  in  assessing  the  size  of  the  cancer  prob¬ 
lem  within  certain  geographic  areas  to  ensure  appro¬ 
priate  distribution  of  resources  and  to  stimulate  new 
research  and  clinical  care  initiatives.12  The  majority  of 


tumor  registries  today  do  not  yet  have  established 
methods  for  maintaining  current  information  that  can 
be  formatted  readily  for  a  variety  of  purposes.13  How¬ 
ever,  registries  have  the  potential  to  act  as  the  main 
hub  of  the  cancer  control  effort.8,12 

Tumor  registries  vary  in  their  procedures  for  iden¬ 
tifying  and  tracking  patients.  For  example,  state  and 
regional  registries,  such  as  those  in  the  SEER  Program, 
passively  receive  information  from  individual  hospital 
registries,  where  active  patient  identification  and  fol¬ 
low-up  often  occur.  Therefore,  the  state  and  regional 
registries  are  most  useful  for  tracking  incidence  and 
mortality  rates  and  frequently  are  used  for  retrospec¬ 
tive  evaluations,  because  data  usually  do  not  become 
available  until  several  years  after  the  patients  are  iden¬ 
tified.  For  example,  linked  data  from  the  SEER  Pro¬ 
gram  and  the  Medicare  program14  have  been  useful  in 
exploring  trends  in  cancer  care  among  individuals 
enrolled  in  the  Medicare  program.  In  contrast,  hospi¬ 
tal  registries,  especially  those  participating  in  the 
American  College  of  Surgeons  Cancer  Data  Base,15 
more  often  engage  in  ongoing  follow-up  of  patients 
who  are  identified  and  entered  in  the  hospital  registry. 
This  includes  annual  follow-up  to  determine  the 
health  status  of  the  patient,  including  death  and  dis¬ 
ease  recurrence.  These  annual  follow-up  data  can  be 
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collected  either  from  the  treating  physician,  from  the 
medical  record,  or  directly  from  the  patient.  In  con¬ 
ducting  these  annual  follow-ups,  the  addresses  of  the 
patients  usually  are  updated  if  the  patient  has  been 
contacted  in  the  process.  Therefore,  in  the  develop¬ 
ment  of  the  CAMS  research  program,  we  chose  to 
examine  the  feasibility  of  recruitment  of  long-term 
survivors  from  two  hospitals  with  tumor  registries  en¬ 
gaged  in  active  patient  follow-up,  where  the  chance  of 
locating  BCS  between  5  years  and  10  years  after  diag¬ 
nosis  was  likely. 

Hospital  tumor  registries  like  those  used  in  this 
study  are  common  in  California,  because  the  state  has 
a  long-established  state  registry  (with  regional  regis¬ 
tries  that  report  to  it)  and  state  legislation  that  has 
made  cancer  a  reportable  disease.  This  legislation 
makes  it  possible  in  California  to  use  the  various  reg¬ 
istries  for  research  purposes  if  IRB  approval  of  the 
research  is  obtained.  Each  state  and  community  varies 
in  its  rules  regarding  use  of  registries,  and  we  do  not 
know  of  a  consolidated  source  for  this  information. 
The  recent  report  by  Swan  et  al.12  on  cancer  surveil¬ 
lance  in  the  United  States  describes  current  national 
efforts  underway  to  expand  the  scope  of  population- 
based  cancer  registries  throughout  the  country.  We 
believe  that  this  is  one  of  the  first  articles  to  describe 
the  use  of  hospital  tumor  registries  as  a  source  for  the 
identification  of  cancer  survivors.  However,  as  indi¬ 
cated  by  the  results  of  our  study,  neither  of  these 
registries  had  complete  and  accurate  contact  informa¬ 
tion  for  all  of  the  survivors  in  their  data  base,  and  we 
had  to  use  alternative  strategies  to  locate  as  many 
potential  participants  as  possible.  Thus,  the  quality  of 
such  data  is  likely  to  vary  from  registry  to  registry.  In 
particular,  this  may  be  a  problem  for  locating  long¬ 
term  survivors  many  years  after  the  initial  diagnosis 
and  entry  into  the  registry. 

Despite  these  limitations,  the  tumor  registries 
used  in  this  study  proved  to  be  an  excellent  source  of 
quickly  identifiable  patients  who  met  the  basic  eligi¬ 
bility  for  the  study  of  long-term  cancer  survivors.  In 
addition,  the  use  of  two  different  hospital  settings 
provided  sufficient  sample  size  and  diversity.  Specifi¬ 
cally,  the  cancer  center  in  this  study  attracted  patients 
from  a  large  geographic  area  in  southern  California — 
the  result  of  having  a  highly  regarded,  comprehensive 
breast  cancer  program.  Thus,  it  was  a  referral  center 
for  many  affluent  women  who  could  travel  a  substan¬ 
tial  distance  to  receive  care  at  the  cancer  center.  In 
contrast,  the  community  hospital  served  a  health 
maintenance  organization  population  in  its  local 
catchment  area— a  diverse,  working-class,  Los  Angeles 
community.  There  was  considerable  value  in  being 
able  to  access  two  such  diverse  populations  for  the 


research  to  be  conducted  in  CAMS.  In  addition,  we 
were  able  to  compare  differences  in  recruitment  and 
uptake  of  a  survivorship  research  program  using  these 
two  separate  registry  populations. 

We  found  that,  as  a  result  of  these  inherent  pop¬ 
ulation  differences,  there  were  significant  differences 
in  ethnicity  and  income  for  those  women  who  ulti¬ 
mately  participated  in  the  CAMS  research  (see  Table 
4).  In  addition,  we  observed  that  the  women  who 
received  their  treatment  at  the  cancer  center  were 
more  likely  to  respond  and  were  more  likely  to  com¬ 
plete  participation  once  they  agreed.  This  may  have 
been  due  to  greater  economic  resources  or  interest  in 
research  among  the  cancer  center  population,  but  a 
true  comparison  cannot  be  made,  because  the  com¬ 
plete  demographics  of  women  who  did  not  participate 
are  unavailable.  Although  the  women  from  the  cancer 
center  were  a  more  responsive  population,  they  were 
not  as  diverse  ethnically  or  economically  as  the 
women  who  received  their  treatment  from  the  com¬ 
munity  hospital.  This  diversity  was  the  main  benefit  of 
using  the  community  hospital  registry,  even  though 
the  contact  information  was  less  current  than  the  can¬ 
cer  center  registry  data. 

The  CAMS  eligibility  criteria  required  the  identifi¬ 
cation  of  patients  who  had  received  their  diagnosis 
and  treatment  5-10  years  prior  to  our  attempt  to  con¬ 
tact  them.  Therefore,  the  biggest  problem  we  faced 
with  using  tumor  registry  data  was  that  much  of  the 
registry  contact  information  had  not  been  updated 
since  each  patient's  initial  treatment.  Although  both 
registries  claimed  to  pursue  contact  with  registry  pa¬ 
tients  annually  (either  through  review  of  the  chart, 
contact  with  the  treating  physician,  or  the  patient 
directly),  many  addresses  and  phone  numbers  were 
no  longer  correct,  which  resulted  in  many  letters  being 
returned  to  sender.  This  significantly  decreased  the 
initial  response  rate  and  prompted  the  effort  to  obtain 
more  recent  contact  information  for  a  second  mailing. 
New  addresses  and  phone  numbers  also  were  re¬ 
quested  for  all  women  who  were  coded  as  unreach¬ 
able  by  phone,  even  if  the  letters  were  not  returned  to 
sender.  Researchers  who  choose  to  use  hospital  regis¬ 
tries  for  similar  purposes  in  the  future  should  plan  to 
devote  extra  resources  to  tracing  patients  whose  con¬ 
tact  information  may  not  be  up  to  date.  In  the  case  of 
our  two  registries,  this  ranged  from  29%  in  the  cancer 
center  sample  to  50%  in  the  community  hospital  sam¬ 
ple.  It  is  possible  that  the  patient  contact  data  from  the 
cancer  center  was  updated  more  frequently,  because 
patients  had  returned  to  their  home  communities  for 
follow-up  care,  and,  thus,  their  status  was  not  avail¬ 
able  from  the  initial  treating  physician  or  the  chart. 
This  would  make  personal  contact  with  the  patient 
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more  frequent  In  contrast,  patients  at  the  community 
hospital  may  have  remained  within  the  same  health¬ 
care  setting,  and,  thus,  their  health  and  vital  status 
could  be  obtained  from  the  medical  record  without 
personal  contact. 

We  were  able  to  use  hospital  medical  information 
systems  in  both  instances  to  obtain  corrected  infor¬ 
mation  for  many  of  our  initial  mailings  that  were 
returned.  Although  the  identification  of  these  cor¬ 
rected  addresses  improved  our  final  yield  somewhat,  it 
was  not  a  very  large,  making  us  speculate  that  patients 
who  were  difficult  to  trace  may  have  had  other  inter¬ 
vening  life  priorities  (e.g.,  possible  change  in  job,  res¬ 
idence,  marital  status)  that  may  have  limited  their 
interest  and  time  in  participating  in  research  studies 
of  this  type.  Nevertheless,  it  was  our  goal  to  obtain  the 
most  representative  sample  possible,  and  these  pa¬ 
tients  were  pursued. 

Resource  limitations  seem  to  be  most  critical  in 
determining  how  accurate  contact  information  will  be 
in  a  tumor  registry  data  base.  More  active  follow-up 
strategies  will  have  to  be  employed  in  the  future  if 
tumor  registries  are  to  be  relied  on  for  contact  infor¬ 
mation  for  survivorship  studies.16  Until  there  is  a  more 
generously  funded  national  surveillance  program,12 
researchers  will  have  to  take  these  limitations  into 
account  in  designing  survivorship  studies  by  budget¬ 
ing  appropriately  for  additional  time  and  resources  to 
trace  and  locate  patients.  The  current  report  provides 
a  framework  to  estimate  yield  at  each  step  in  the 
process  from  two  different  types  of  hospital  registries. 

In  addition  to  contact  information,  other  registry 
data  sometimes  were  inaccurate  as  well.  When  receiv¬ 
ing  response  forms,  the  research  staff  commonly  ran 
into  discrepancies  between  the  information  reported 
by  the  registry  and  the  information  reported  by  the 
participants.  Specifically,  the  race  recorded  in  the  reg¬ 
istry  did  not  match  the  patient’s  report  in  5%  of  the 
cancer  center  sample  and  in  12%  of  the  community 
hospital  sample.  Both  registries  obtain  race  informa¬ 
tion  from  provider  reports;  therefore,  provider  meth¬ 
ods  of  determining  race  must  be  examined  to  discover 
the  source  of  inaccuracy.  Part  of  the  discrepancy  may 
be  due  to  the  fact  that  the  community  hospital  pro¬ 
vided  service  to  a  more  ethnically  diverse  population. 
If  provider  offices  are  determining  race  based  on  ap¬ 
pearance  or  surname,  then  race  easily  can  be  docu¬ 
mented  incorrectly  for  people  of  mixed  ancestry  or 
from  interracial  marriages.  Also,  both  registries  had 
some  differences  between  registry-reported  and  par¬ 
ticipant-reported  birth  dates. 

One  of  the  advantages  of  using  tumor  registries  for 
recruitment  of  survivors  is  that  one  can  compare  some 
basic  information  on  respondents  and  nonresponders 


(e.g.,  age,  date  of  diagnosis,  disease  stage,  ethnicity). 
Other  information,  such  as  marital  status,  income,  or 
education,  could  only  be  obtained  after  contact  with 
potential  research  participants.  For  example,  it  would 
have  been  interesting  to  compare  the  educational 
level  of  women  who  did  not  respond  to  our  invitation 
with  those  who  chose  to  participate,  but  this  informa¬ 
tion  was  not  available  to  us.17  Other  strategies  could 
be  used  to  obtain  such  data,  such  as  zip  code  match¬ 
ing  with  census  tract  data;  however,  these  efforts  were 
beyond  the  scope  of  this  study.  Based  on  the  similar 
education  levels  of  the  participants  from  both  sites,  we 
cannot  infer  that  education  played  any  role  in  deter¬ 
mining  whether  or  not  a  woman  chose  to  participate. 
However,  the  household  income  of  the  cancer  center 
participants  was  significantly  higher  than  that  of  the 
community  hospital  participants.  Therefore,  there 
may  be  a  correlation  between  socioeconomic  status 
and  willingness  to  participate,  in  that  those  who  have 
lower  incomes  may  have  less  time  available  to  partic¬ 
ipate  in  research. 

All  of  the  points  discussed  above  address  limita¬ 
tions  related  to  data  obtained  from  the  registry,  but 
there  were  also  limitations  due  to  the  study  protocol. 
One  possible  improvement  for  a  future  study  would  be 
to  document  each  call  record  more  stringently.  The 
calls  that  resulted  in  participation  had  an  obvious 
outcome,  but  those  calls  that  were  coded  as  refusals  or 
unreachable  by  phone  were  more  ambiguous.  Re¬ 
sponse  to  the  multiple  contact  phone  calls  varied 
greatly.  The  research  staff  sometimes  recorded 
whether  the  refusal  was  polite  or  antagonistic,  but  it 
was  documented  inconsistently,  because  this  was  not 
specifically  part  of  the  protocol.  In  retrospect,  this 
information  would  have  been  helpful  in  assessing  the 
response  of  survivors  to  registry  recruitment.  It  would 
be  useful  in  the  future  to  know  whether  the  majority  of 
survivors  found  the  unsolicited  contact  an  invasion  of 
privacy  or  whether  only  a  few  individuals  were  of¬ 
fended.  We  can  recall  only  one  woman  who  actively 
contacted  us  and  wanted  to  know  how  we  had  ob¬ 
tained  her  name  and  address.  We  referred  her  to  the 
hospital  tumor  registrar  as  well  as  to  the  information 
in  our  recruitment  letter  that  described  the  state  leg¬ 
islation  about  the  use  of  cancer  registries  for  research. 
We  also  sent  her  copies  of  the  hospital  consent  for 
treatment  form,  which  has  a  statement  indicating  that, 
if  an  individual  is  diagnosed  with  cancer  while  being 
treated  at  the  hospital,  the  case  is  reported  to  the 
registry  according  to  state  law. 

Although  these  are  formal  ways  of  indicating  to 
patients  that  information  about  their  survivorship  sta¬ 
tus  was  obtained  without  a  breach  of  confidentiality 
on  the  part  of  the  hospital  registry,  they  may  only  go 
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part  of  the  way  in  informing  patients  and  the  public 
about  the  value  of  such  research.  IRBs  struggle  with 
issues  of  privacy  and  confidentiality  in  relation  to  re¬ 
search;  however,  direct  recruitment  by  physicians  may 
not  necessarily  protect  potential  participants  against 
coercion  and  may  not  necessarily  increase  participa¬ 
tion  in  the  research.18  In  our  other  work  using  rapid 
patient  ascertainment  (identifying  patients  with  can¬ 
cer  for  research  within  a  few  months  of  diagnosis)  with 
the  regional  SEER  registry,  in  accordance  with  the 
registry  protocol,  we  immediately  report  those  indi¬ 
viduals  who  express  concern  about  their  privacy  re¬ 
lated  to  the  registry  and  research.  The  registry  then 
makes  a  notation  in  their  record  to  ensure  that  those 
individuals  are  not  contacted  again  in  the  future.  Stan¬ 
dardization  of  such  procedures  among  registries  and 
researchers  may  be  useful. 

Currently,  there  is  substantial  public  discussion 
regarding  privacy  and  confidentiality  related  to  med¬ 
ical  records,  including  other  data  used  for  surveillance 
research.19'20'21  In  the  CAMS  research  program,  we 
followed  all  ethical  guidelines  associated  with  contact 
of  patients  from  the  registries  and  indicated  to  pa¬ 
tients  how  their  information  had  been  obtained.  There 
is  some  tension  about  how  patients  should  be  notified 
about  such  research  programs  and  whether  it  is  better 
for  the  research  team  to  contact  the  patient  or  to  have 
the  treating  physician  do  so.18  In  either  circumstance, 
the  patient/survivor  may  be  caught  off  guard  learning 
that  their  information  was  provided  for  a  research 
study  without  their  explicit  permission.  For  this  type 
of  research  to  go  forward  and  expand,  it  will  be  critical 
for  scientists,  cancer  registrars,  and  public  health  of¬ 
ficials  to  publicize  more  widely  the  important  ad¬ 
vances  that  have  been  made  through  the  use  of  such 
registries  and  to  inform  cancer  patients  more  broadly 
of  the  existence  of  these  registries.  In  particular,  pa¬ 
tients  and  the  public  need  to  be  made  aware  of  the 
important  contributions  they  may  make  to  a  variety  of 
kinds  of  research  through  these  efforts.  However,  in 
the  end,  individuals  always  have  the  right  not  to  par¬ 
ticipate  in  such  research. 

REFERENCES 

1 .  Wingo  PA,  Ries  LAG,  Giovino  GA,  Miller  DS,  Rosenberg  HM, 
Shopland  DR,  et  al.  Annual  report  to  the  nation  on  the  status 
of  cancer,  1973-1996,  with  a  special  section  on  lung  cancer 
and  tobacco  smoking.  J  Natl  Cancer  Inst  1999;91(8):675-90. 

2.  Meadows  AT.  Cancer  survivors:  future  clinical  and  research 
issues.  In:  Perry  MC,  editor.  American  Society  of  Clinical 
Oncology  educational  book.  Philadelphia:  WB  Saunders 
Company,  1998:115-7. 

3.  Ganz  PA.  Cancer  survivors:  physiologic  and  psychosocial 
outcomes.  In:  Perry  MC,  editor.  American  Society  of  Clinical 


Oncology  educational  book.  Philadelphia:  WB  Saunders 
Company,  1998:118-23. 

4.  Hewitt  M,  Breen  N,  Devesa  S.  Cancer  prevalence  and  survi¬ 
vorship  issues:  analyses  of  the  1992  National  Health  Inter¬ 
view  Survey.  J  Natl  Cancer  Inst  1999;91(17):1480-6. 

5.  Bastani  R,  Maxwell  A,  Bradford  C.  A  tumor  registry  as  a  tool 
for  recruiting  a  multi-ethnic  sample  of  women  at  high  risk 
for  breast  cancer.  J  Registry  Manage  1996;May:74-8. 

6.  Newcomb  PA,  Love  RR,  Phillips  JL,  Buckmaster  BJ.  Using  a 
population-based  cancer  registry  for  recruitment  in  a  pilot 
cancer  control  study.  Prev  Med  1990;19:61-5. 

7.  Jensen  OM,  Storm  HH.  Purposes  and  uses  of  cancer  regis¬ 
tration.  In:  Jensen  OM,  Parkin  DM,  Maclennan  R,  Muir  CS, 
Skeet  RG,  editors.  Cancer  registration  principles  and  meth¬ 
ods,  chapter  3.  Lyon:  International  Agency  for  Research  on 
Cancer,  1991:7-21. 

8.  Greenwald  P,  Sondik  EJ,  Young  JL  Jr.  Emerging  roles  for 
cancer  registries  in  cancer  control.  Yale  J  Biol  Med  1986, 
59(5):561-6. 

9.  Ganz  PA,  Greendale  GA,  Petersen  L.  Reproductive  health 
effects  of  breast  cancer  treatment.  Department  of  Defense 
Breast  Cancer  Research  Program:  Era  of  Hope  meeting  pro¬ 
ceedings,  June  8-11,  2000,  Atlanta,  GA.  Abstract  Proceedings 
vol  11:778. 

10.  Drange  MR,  Fram  NR,  Herman-Bonert  V,  Melmed  S.  Pitu¬ 
itary  tumor  registry:  a  novel  clinical  resource.  /  Clin  Endo¬ 
crinol  Metab  2000;85(l):168-74. 

11.  Ziogas  A,  Gildea  M,  Cohen  P,  Bringman  D,  Taylor  TH,  Semi- 
nara  D,  et  al.  Cancer  risk  estimates  for  family  members  of  a 
population-based  family  registry  for  breast  and  ovarian  can¬ 
cer.  Cancer  Epidemiol  Biomarkers  Prevent  2000;9:103-11. 

12.  Swan  J,  Wingo  P,  Clive  R,  West  D,  Miller  D,  Hutchison  C,  et 
al.  Cancer  surveillance  in  the  U.S.  Can  we  have  a  national 
system?  Cancer  1998;83:1282-91. 

13.  Persson  I,  Adami  HO,  Undgren  A,  Nordlinder  H,  Pettersson 
B,  Silverberg  S.  Reliability  of  endometrial  cancer  diagnoses 
in  a  Swedish  cancer  registry— with  special  reference  to  clas¬ 
sification  bias  related  to  exogenous  estrogens.  Acta  Pathol 
Microbiol  Immunol  Scand  1986;94(3):187-94. 

14.  Potosky  AL,  Riley  GF,  Lubitz  JD,  Mentnech  RM,  Kessler  LG. 
Potential  for  cancer  related  health  services  research  using  a 
linked  Medicare-tumor  registry  database.  Med  Care  1993; 
31(8):732-48. 

15.  Menck  HR,  Cunningham  MP,  Jessup  JM,  Eyre  HJ,  Winches¬ 
ter  DP,  Scott-Conner  CE,  et  al.  The  growth  and  maturation 
of  the  National  Cancer  Data  Base.  Cancer  1997;80(12):2296- 
304. 

16.  Murray  CL,  Rose  MA,  Swenson  KK,  Kjellberg  JL,  McPherson 
CP.  Evaluation  of  oncology  registry  follow-up  methods. 
Cancer  1995;76(5):880-9. 

17.  Rimer  BK,  Schildkraut  JM,  Lerman  C,  Lin  TH,  Audrain  J. 
Participation  in  a  women's  breast  cancer  risk  counseling 
trial.  Cancer  1996;77(ll):2348-55. 

18.  Sugarman  J,  Regan  K,  Parker  B,  Bluman  LG,  Schildkraut  J. 
Ethical  ramifications  of  alternative  means  of  recruiting  re¬ 
search  participants  from  cancer  registries.  Cancer 
1 99 9 ; 8 6 (4)  :647-5 1 . 

19.  Bayer  R,  Fairchild  AL.  Public  health:  surveillance  and  pri¬ 
vacy.  Science  2000;290:1898-9. 

20.  Brown  P.  Cancer  registries  fear  imminent  collapse.  BMJ 
2000;321:849. 

21.  Helliwell  T.  Need  for  patient  consent  for  cancer  registration 
creates  logistical  nightmare.  BM7  200 1;322:730. 


